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Abstract

Telehealth provides an alternative delivery form of parent training that allows
practitioners to disseminate information and feedback at a distance. Telehealth can be as
effective as in-person training (Wacker et al., 2013a; Wacker et al., 2013b; Vismara et al., 2009).
Despite most telehealth studies indicating high satisfaction, research on patient satisfaction using
telehealth has depended mostly on survey instruments, which limits definitive conclusions and
may not translate into actual use or selection (Whitten & Love, 2005). The primary purpose of
this study was to evaluate a procedure for identifying parent preference of in-person or telehealth
training modalities. Secondary purposes were to evaluate and compare correspondence between
preference as measured in a choice format and a social validity measure, determine if the
procedures can be used to detect differences in acquisition from each modality, and to evaluate
effects of parent training on child appropriate and inappropriate behavior. The results support
previous research that telehealth can be as effective as in-person training. Participants overall
chose telehealth 41.57% of the time. Parent choice on any particular occasion was jointly
influenced by other variables. Reported preference results at the end of the study differed from
the choice data, which suggests satisfaction may differ from preference or actual use. Future
studies could use this method to evaluate preference on a larger scale, or for different kinds of
interventions and training modalities.
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Chapter One: Introduction

According to the epidemiological reports in the US (Centers for Disease Control and
Prevention, 2014), ASD has an estimated prevalence of 1 in 68 children and has increased by
23% since 2006. In addition, many children with autism spectrum disorders (ASD) and other
disabilities display problem behavior (Oliver, Petty, Ruddick, & Bacarese-Hamilton, 2012). Both
of these facts provide increasing importance in using effective treatment packages that decrease
problem behavior and increase appropriate behavior. A number of studies have demonstrated
function-based interventions such as functional communication training (FCT) can decrease
problem behavior in individuals with ASD (Carr & Durand, 1985; Tiger, Hanley, & Bruzek,
2008).
High demands are placed on families and behavior consultants to provide quality services
that have impactful and long-lasting results. Parent training has been documented as an effective
tool where parents can successfully be trained to implement techniques that change a child’s
behavior in the natural environment (Lord & McGee, 2001). Marcus, Swanson, and Vollmer
(2001) demonstrated an effective parent training protocol in which a function-based intervention
was used, and parents received booster sessions contingent on a downward trend in performance.
While this study demonstrates an effective tool for training parents in the natural environment,
the dominant approach to parent training requires in-person delivery by a highly trained
professional.
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While parent-implemented procedures can decrease the cost of therapy and promote
maintenance of skills, there is still an acknowledged gap between the requirements of behavioral
interventions for individuals with ASD and the amount of resources and trained professionals
available (see Baharav & Reiser, 2010 for review). Vismara, Young, and Rogers (2012)
suggested that when parent training fails to produce expected effects on child outcomes, it is not
because of ineffective intervention strategies or parents’ inability to learn, but rather because
training has failed to result in adequate parent skill acquisition. One possible contributor to
inadequate training may be the cost and accessibility of training.
One possible solution to provide more complete and ongoing training is using telehealth,
which involves “the application of communication technologies (e.g. computer-based videoconferencing software and the internet) to enable specialists to consult and deliver services in
real-time over a geographical distance” (Boisvert, Lang, Andrianopoulos, & Boscardin, 2010, p.
424). Although telehealth is relatively new with respect to behavioral interventions, there is a
large body of literature in related fields of health care services (see Monnier, Knapp, & Frueh,
2003 for review). Technology-based parent training approaches have the potential to be far
reaching. Results from a recent Pew Internet Project show that internet usage among adults in the
U.S. has increased significantly from 14% in 1995 to 87% of people in 2014 (Pew Internet
Project, 2014). Because of the growing availability of Internet access, greater numbers of parents
may obtain the infrastructure that enables them to receive assistance in interventions from their
own home under remote supervision (Baharav & Reiser, 2010).
Several studies have shown that behavioral assessment and treatment can be conducted
via telehealth to train individuals to effectively implement procedures, reduce challenging
behavior, and increase appropriate communication (Suess et al., 2013; Vismara, Young, Griffith,
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Stahmer, Rogers, 2009; Vismara et al., 2012; Vismara, Young, & Rogers, 2013; Wacker et al.,
2013a; Wacker et al., 2013b;). Telehealth has been used to deliver a variety of services including
functional communication training (Wacker et al., 2013a), functional analysis (FA) procedures
(Wacker et al., 2013b), preference assessments (Machalicek et al., 2009), and parent training
protocols such as the Early Start Denver Model (Vismara et al., 2009; Vismara et al., 2012).
Studies have also demonstrated that telehealth is at least as effective as in-person parent training
for a variety of trained procedures. Wacker et al. (2013b) demonstrated successful coaching of
parents to conduct FAs via telehealth that was comparable to in-person training (Harding,
Wacker, Berg, Lee, & Dolezal, 2009; Wacker, Berg, & Harding, 2004; Wacker et al., 1998). In
both telehealth and in-person studies, parents successfully conducted an FA with coaching from
a behavior consultant with little training. In a follow-up study conducted by Wacker et al.
(2013a), parents were coached via telehealth to implement FCT procedures with their children.
There was a mean reduction in problem behavior of 94%, which compared favorably to the 96%
mean reduction in problem behavior achieved from in-person parent training by Wacker et al.
(2011). Vismara et al. (2009) trained therapists to implement the Early Start Denver Model in a
direct comparison of in-person vs. telehealth modalities, and showed that both groups required
ongoing parent training. Results from this latter study suggest telehealth may be a better option
for ongoing training due to cost implications and travel time.
As telehealth continues to expand across fields, a better understanding of preference and
acceptability is important. Despite the demonstrated effectiveness of telehealth, some caregivers
may find the online delivery of training procedures aversive due to a variety of factors including
lack of computer skills, insufficient training, network lag, concerns of ensuring privacy, and not
having face-to-face contact with the consultant. A number of investigators have assessed
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satisfaction for telehealth training (Olsen, Fiechtl, & Rule, 2012; Wacker et al., 2013b; Suess et
al., 2013; Vismara et al., 2012; Vismara et al., 2013). Several studies have demonstrated that
parents view telehealth as a highly acceptable treatment option, however a number of studies
have reported dissatisfaction with aspects of telehealth. In a study by Vismara et al. (2012),
parents reported they perceived telehealth as being valuable, however all parents described some
degree of frustration when using videoconferencing such as interrupted Internet connectivity and
the audio or web camera not working. Vismara et al. (2009) compared in-person and telehealth
training, and found no significant difference when comparing therapists’ satisfaction of both
training modalities. However, in-person training was rated slightly higher for 3 out of the 4
training conditions. Olsen et al. (2012) compared interactions of 36 families using both telehealth
and in-person training. When comparing satisfaction of service delivery methods, the majority of
the parents rated telehealth as less preferred than in-person visits in the first 2 months of the
study. Over time however, the majority of parents rated both visit modalities favorably. When
parents were asked at the end of the study if they would continue using telehealth, some parents
indicated they would not because of technology problems, scheduling conflicts, or simply
preferring in-person training. Other studies have reported similar overall positive acceptability of
telehealth with limitations with videoconferencing such as difficulty using the wireless headset
and staying within the range of the web cam (Baharav & Reiser, 2010), and difficulty logging on
or sound being disrupted (Khatri, Marziali, Tchernikov, & Shepherd, 2014).
Despite most telehealth studies indicating high satisfaction, research on patient
satisfaction using telehealth has depended mostly on survey instruments, which limits definitive
conclusions (Whitten & Love, 2005). Mair and Whitten (2000) conducted a systematic review of
patient satisfaction in 32 telehealth studies, and found more than 75% of the studies used
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questionnaires, while the remaining studies did not specify the methods for measuring or aspects
of satisfaction being measured. In a review of videoconferencing-based approaches, Chakrabarti
(2015) suggested caution when interpreting high satisfaction for telehealth despite the large
support for acceptability in the literature due to unclear definitions of satisfaction, and because
high satisfaction does not necessarily translate into preference for or use of telehealth modalities
of training. These researchers suggested the high rates of satisfaction may be an oversimplification based on the weak measures and unclear descriptions used. While acceptability
questionnaires may provide a useful starting point for assessing satisfaction, a more objective
procedure for evaluating preference is needed.
One way to evaluate preference systematically is by using a choice paradigm. When
choices are concurrently available, and one choice is chosen more often than the other, this
response allocation can be referred to as a ‘preference’ (Dozier et al., 2007). A number of studies
in the literature have used choice procedures to examine client preference for two interventions
(Hanley, Piazza, Fisher, Contrucci, & Maglieri, 1997; Hanley, Piazza, Fisher, & Maglieri, 2005;
Harding et al., 1999). These studies provide a useful framework for evaluating preference
through choice allocations and the importance of assessing preference. Khatri et al. (2014), gave
participants the opportunity to choose between telehealth or in-person cognitive behavioral
therapy (CBT) in the beginning of the study, however preference was not evaluated because
there was only one choice opportunity. For the purpose of this study, parents had the opportunity
to choose the delivery of treatment modality after each training session to evaluate preference.
Previous studies have also compared telehealth and in-person training modalities using a group
design, and this study used a within-subject design to determine the choice of each participant.
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The purpose of this experiment was to evaluate a procedure for identifying parent preference of
in-person and telehealth training modalities. Secondary purposes were to evaluate and compare
parent satisfaction between preference obtained in choice data and from a questionnaire,
determine if the procedures can be used to detect differences in acquisition from each modality,
and evaluate effects of parent training on child appropriate and inappropriate behavior.
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Chapter Two: Method
Setting and Participants
Three children who were enrolled in current therapy services at a clinic managed by a
private behavioral service agency that provides applied behavior analysis services to children
with ASD and related disabilities participated in this investigation. The clinic in which the study
was conducted had 19 employees that worked directly with the children including Registered
Behavior Technicians, Board Certified Assistant Behavior analysts, and Board Certified
Behavior analysts. The clinic was an intensive behavioral intervention clinic for children with
ASD. Approximately 37 children with ASD and related disabilities, between the ages of 2 and 17
received services at the clinic for between 2 to 30 hours per week. The participants in this study
were three parent- child dyads. Child participants in this study ranged from ages 4 to 6. The age
range for my study was consistent with clients who were currently enrolled in services at the
private behavioral service agency, and the age range was chosen based on convenience of the
ages of current clients.
Children and parents in the study were recruited on a first come, first serve basis
according to separate inclusion criteria for children and parents. To be eligible for the study, all
child participants met the following criteria: (a) met the diagnostic criteria for ASD according to
the community diagnosis; (b) currently received behavior therapy services from the clinic at the
time of the study, (c) displayed problem behavior such as whining, verbal refusal, aggression,
self injury, property destruction, or disruption, and (d) had results from an existing functional
assessment that showed the target behavior was maintained by either social or automatic
7

reinforcement (i.e., not both) and intervention data in support of that identified function.
Exclusion criteria for child participants included maladaptive behavior that presented a severe
health or safety risk to self or others (e.g., self injury and aggression).
In addition, all participating parents met the following inclusion criteria: (a) They were
the legal guardian of the child identified above or an adult member of their household (b)
reported interest in learning skills to decrease their child’s problem behavior, increase
appropriate behavior, or both, (c) reported the function-based intervention was not already being
used at home or was not being used at home effectively due to no previous training, (d)
completed written informed consent, (e) agreed to participate in all training activities as specified
in the study timelines, (f) were not currently participating in additional parent training services,
(g) had some basic computer skills, (h) had available childcare or scheduled therapy during
training and probe session, and (i) had wireless broadband internet access at home that supports
videoconferencing. In addition to the above inclusion criteria, we had exclusion criteria for
parents who scored 90% or higher in the first baseline probe on implementation of treatment
fidelity on two or more of the selected treatments.
David was a 4-year-old boy diagnosed with autism who received therapy at the clinic 3
days a week for a total of 9 hours. The predetermined function of David’s problem behavior was
escape and access to tangibles. Target problem behaviors were crying and screaming, and
noncompliance (e.g. verbal refusal, engaging in a different task). He communicated vocally
using four- to seven-word sentences. Ben was a 4-year-old boy diagnosed with autism who
received therapy 5 days a week at the clinic for a total of 14 hours. The predetermined function
of Ben’s problem behavior was escape, attention, and access to tangibles. Target problem
behavior consisted of crying and screaming, SIB (e.g. head banging and head butting), and
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property destruction (banging on table with closed or open palms). He communicated using
American Sign Language (ASL) with four to six mastered signs. Grant was a 6-year-old boy
diagnosed with autism who received in school services from the clinic with zero hours of therapy
in the clinic. The predetermined function of Grant’s problem behavior was escape and access to
tangibles. Target problem behavior consisted of noncompliance (e.g., attempting to leave the
area or do a different task, verbal refusals such as saying “No”), aggression (e.g. hitting and
kicking), and crying and screaming. Grant communicated vocally using complex sentences (5 or
more words).
There were three parents who participated in the study. David’s mother, Marilyn,
received training 1-2 times per week and lived 5-10 miles from the clinic. She also was married,
employed, and had 1 child. Ben’s mother, Susan, received training 1-2 times per week and lived
10-15 miles away from the clinic. Susan was married, employed, and had 2 children. Grant’s
mother, Linda, received training 1-3 times per week, was employed, lived 15-20 miles from the
clinic, was married, and had 3 children. The children’s parents were provided with detailed
information about the study as well as a description of the use of videotape to record sessions,
risks associated with security of videoconferencing, the required length and time schedule of
training, and monetary incentives for completing the study. The behavior analyst conducted the
telehealth sessions in a secure room while parents were located in their homes, and in-person
sessions were conducted at the clinic in which the participants’ children received services.
Materials
Parents were required to use their own computer, laptop, mobile device, or tablet
equipped with a Voice over Internet Protocol (VoIP) device and video capability during
telehealth sessions. During in-person independent probes, parents were provided with a laptop
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equipped with VoIP and video capability. The behavior analyst and trained research assistants
used a computer or laptop, web-cameras, and headset. In addition, password-protected videoconferencing software such as Skype™ was used that allowed video and voice calling over a
variety of Internet devices that were available free for download. Sessions were recorded using
screen-recording software. Specific steps were taken to determine the client equipment needed
for each participant including determining the client’s internet service connection, the computer
specifications, and installing updates for software (Lee et al., 2014). Prior to training sessions,
parents and the behavior analyst strategized about optimal viewing placements for the webcamera in the homes. The families used their own toys and edibles during training, assessment,
and treatment phases. If parents required additional materials for an intervention such as a token
economy, materials such as a token board were provided.
Child Behavior
Aggression was defined as any attempt or actual forceful contact to another person that
could result in damage (e.g., hitting, kicking, scratching, and biting.) Property destruction was
defined as any behavior that could result in damage to property (e.g., throwing, kicking, hitting,
and ripping items). Self-injurious behavior (SIB) was defined as any behavior that could result in
harm to the child (e.g. head banging against self or against a surface, hitting self in the head with
a closed or open palm). Crying and screaming was defined as loud, and/or high pitched, and/or
elongated vocalizations that were above the child’s typical conversational level. Noncompliance
was defined as the child refusing to complete a task within 10 seconds of the parent presenting
the first demand (e.g. attempting to leave the area, attempting to do a different task, verbal
noncompliance such as ‘No’, repeat requesting to do a different task, and engaging in any
behavior other than complying with the demand).
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Task compliance was defined as the child’s independent (i.e. with no physical guidance)
complying of the parent’s presented demand within 10 seconds of the initial demand. Task
compliance was defined as prompted if the child required physical guidance to complete the task.
Communication was defined for Ben as a correct sign for juice or cracker. Communication was
scored when the child manded independently or following a vocal or model prompt provided by
the parent. The communication was scored as prompted if physical guidance was needed for the
child to mand.
Measures
Data collection. All sessions were video recorded using Call Recorder for Skype™ to
later be viewed and scored for data coding and analysis. The researcher and three trained
research assistants collected data while watching the recorded videos. All data were collected
and analyzed by trained data collectors. Data collectors were trained using techniques outlined in
the protocol published in Dempsey, Iwata, Fritz, and Roldier (2012). The behavior analyst spoke
with the parent prior to telehealth training sessions to discuss room preparation and address any
technological issues. Data collectors paused their data collection if either the parent or child was
not visible (e.g., the child was too close to the video monitor for the camera to view, the child
and/or parent were out of camera view). This never occurred while scoring the videos because
the parents and children remained visible.
Parent fidelity was scored during all coached sessions and independent probes. The
trained data collectors recorded if the parent implemented the step correctly or incorrectly
according to a task analysis. During independent probes and training sessions, if the parent did
not have the opportunity to complete a step because the step was not applicable during the
session, that step was marked as not applicable and was not included in the fidelity score. During
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training sessions, if the behavior analyst prompted the parent to implement a step before there
was an opportunity, then it was scored as prompted and not applicable rather than correct. The
percentage of steps performed correctly were calculated for each coached session and
independent probe by dividing the total correct responses by the total correct and incorrect
responses and multiplying by 100.
Data on child appropriate and inappropriate behavior were collected during the
generalization with child phases of the study for implementing the intervention baseline and the
intervention using a 10-s partial-interval recording system. Data were collected on child behavior
during intervention baseline and the intervention. If the child engaged in problem behavior
during the recorded session, the session continued until the task was completed.
Reliability data on parent data collection during baseline and training were collected
using paper and pencil on partial-interval recording sheets scored using partial agreement within
intervals.
Data on the number of rescheduled appointments during baseline and treatment, and the
number of cancellations during baseline and treatment were collected throughout the study using
a frequency measure. Data on the treatment acceptability ratings by parents were scored at the
end of the study.
Interobserver agreement (IOA). Three trained observers independently observed
videos and recorded data collection training and probes for 30% of sessions.
Interobserver agreement on procedural fidelity averaged 96.1% across all parent
participants. Interobserver agreement on procedural fidelity was calculated using a point-bypoint comparison of each step of the task analysis (event recording). Interobserver agreement
was calculated by dividing the number of agreements by the number of agreements plus
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disagreements and multiplied by 100. IOA also included steps that were marked as correct,
incorrect, and not applicable.
Interobserver agreement on parent data collection was calculated using partial agreement
within interval comparison using a master scoring sheet used in Dempsey et al., 2012. IOA was
calculated by subtracting the total number of intervals with disagreement from the total number
of intervals plus the sum of fractions divided by the total number of intervals multiplied by 100.
Interobserver agreement on target child behavior averaged 98.07% across participants.
IOA on target child behavior was collected on the percentage of 10-s intervals using interval-byinterval comparisons in which the number of agreements was divided by the number of
agreements plus disagreements and multiplied by 100.
Experimental Design and Procedures
Prior to beginning the study proper, an initial in-person meeting was set up with the
parent and experimenter. Results of the existing functional assessment were presented to the
parent and the parent was given the opportunity to state any concerns regarding their child’s
behavior. Operational definitions for the target problem behavior were discussed. In addition, the
behavior analyst asked the parents about their child’s current method of communication and
identified preferred tangibles. A target behavior was identified with the parent as the behavior of
most concern. Parents were taught three skills: data collection, baseline training, and a functional
intervention (see Table 1 for outline of assessment and intervention procedures). Prior to
beginning training, all parents received brief training on how to use the equipment and software
(i.e. connecting to the network, how to adjust the camera and audio; see Table 2).
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Table 1
Assessment and Intervention Procedures
Phase
1

Description
Initial meeting with parent

2

Brief telehealth overview

3

Training Baseline

4

Training 1: Data Collection

5

Training 2: Intervention
Baseline
Training 3: Intervention

6
7
8
9

Generalization:
Implementing Intervention
Baseline
Generalization: Intervention
with Child
Questionnaire

Purpose
Share FBA results with parents; identify preferred tangibles; refine
operational definitions of target behavior if necessary
Identifying any equipment needed in parent’s home; Discuss how
to turn on computer, establish wireless connection, create Skype™
account, adding contacts and making calls on Skype™.
Introduction of Independent Probes for each skill: data collection,
intervention baseline, and intervention.
Training sessions with parent on how to collect data using partialinterval recording system and frequency.
Training sessions with parent on how to implement the baseline
assessment.
Training sessions with parent on how to implement intervention
(e.g., gaining appropriate escape by asking for a break).
Parent evaluates baseline levels of behavior with child during
target condition (e.g., demand condition)
Parent teaches child to perform adaptive behavior to gain
reinforcement.
Parent completes 10-item Likert-type questionnaire

Experimental design. A multiple baseline design across skills was employed to evaluate
the impact of training on parent skill acquisition. Skill acquisition was assessed during
independent probes conducted during baseline and training phases. Baseline consisted of three or
more independent probes, and the implementation of training was staggered across skills.
Training phases included both independent probes and training sessions. Training sessions were
interspersed between each independent probe until mastery criteria were met. Training sessions
were conducted using either in-person or telehealth modalities. In addition, training sessions
served as an opportunity to expose participants to each training modality prior to (for the
purposes of pre-exposure; order was counterbalanced across skills) and following free-choice
opportunities. The latter allowed for an assessment of preference. Each training phase began with
14

Table 2
Task Analysis of Brief Telehealth Overview
Turning on the computer:
1.   Push the on button.
Establishing wireless connection:
1.   Determine if client is using a wired or wireless connection.
2.   If client is using a wireless connection, plug Ethernet cable into computer.
Confirm that headset, microphone, and speakers are correctly plugged in.
Creating a Skype™ account and downloading Skype™:
1.   Go to the Skype.com home page.
2.   Click on ‘Download Skype’ on the page.
3.   A page will appear where you can either sign in (if you’ve registered already) or input your
information to create an account.
4.   Fill in your first name and last name and your email address as well as the required profile
information.
5.   Enter a password that is 6-20 characters. Click ‘I agree-Continue’.
6.   A page titled ‘Your account is ready’ will appear. Click on ‘Download Skype™ for Windows’. If
you have a different version of Windows or if you have Linux, click on ‘download a different
version’.
7.   Another box will open up asking you to Run or Save to your computer. Click Run.
8.   A window will open that contains a progress bar that will fill up while the Skype™ program
downloads and installs. Once it’s done, Skype™ will automatically start.
Adding a contact on Skype™:
1.   After starting up Skype™ and logging in, find the menu bar at the top of the window and click
‘Contacts’.
2.   A drop-down menu will appear. Choose ‘Add a Contact’.
3.   In the next window that will open, type the name or the name of the Skype™ contact you wish to
add. Double click on the name you wish to add.
4.   Another box will appear with the details of the Skype contact you are going to add. Click on ‘Add
to Contacts’.
Making a Skype™ call:
1.   Make sure you’re logged into Skype™ and that the main window is open.
2.   In the list of contacts on the left, double click the name of the friend you want to call.
3.   Click the Video call button.
4.   Click the end call button when ready to hang up.

pre-exposure to both training modalities in separate and successive training sessions. Following
pre-exposures, participants chose the training modality delivered in the subsequent training
session. Mastery criterion was defined as two sessions 90% or better implementation fidelity as
assessed during independent probes. If a participant’s fidelity dropped below 90%, training
15

sessions resumed. If a participant’s fidelity failed to reach mastery criterion within 10 sessions
the researcher either a) modified the strategies for greater feasibility, or b) provided additional
prompting with errorless learning during training sessions. This did not occur in the study
because parents reached mastery criterion before 10 sessions.
Independent probes. Independent probes were conducted throughout baseline and
treatment phases of the study, and included a brief evaluation of treatment fidelity for the skills
being taught to the parent. During baseline, independent probes were carried out until stability
was determined by visual inspection. During the independent probe, parents were instructed to
carry out the intervention by role-playing with the behavior analyst without feedback. Although
feedback was not provided during independent probes, it was provided during the subsequent
training session. This delayed feedback included positive feedback for correctly performed steps
of the procedure and corrective feedback for incorrectly performed components.
Independent probes were conducted the same way following both treatment modalities by
video recording the parent without the behavior analyst being present in the room. During inperson training, the behavior analyst set up the video recording software for the parent, and
during telehealth training the video recording software was already in place from the coaching
session. During baseline and the intervention with the child, independent probes were carried out
over videoconferencing.
Training sessions. Telehealth and in-person training sessions were scheduled during the
same hours of availability given by the behavior analyst. There were at least 8 hours in between
sessions to help ensure that parents’ choices for the next session were not driven by convenience
associated with choosing the same option. During training sessions, the behavior analyst
provided the parent with prompting and immediate feedback to implement the skills according to
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the task analysis. All training sessions (whether in-person or telehealth) were structured in the
same way so as to maximize control of choice by training modality and not peculiarities in the
way training was delivered that are orthogonal to modality.
For both training modalities, the behavior analyst trained parents by providing a written
protocol, modeling the intervention, role playing the intervention, within-session prompting,
providing specific feedback, and summarizing the goals (Marcus, et al., 2001) (see Table 3 for
guidelines for parent training). The written protocol outlined the behavior assessment and
intervention procedures and the expected timeline for completion of the procedures. Parents were
encouraged to review the written protocol prior to each training session. During each training
session, parents were given an opportunity to address any concerns about the child’s problem
behavior and ask questions about the intervention. Following the overview, parents first played
the role of the child and the behavior analyst modeled the role of the parent. Once all of the steps
of the procedure were demonstrated, the behavior analyst then role-played the child while the
parent implemented the intervention as the parent. The behavior analyst provided within-session
prompting and immediate feedback for any errors. Feedback consisted of praising steps that were
correctly implemented and correcting errors during and after each session. For example, the
behavior analyst provided positive feedback for correct implementation of the procedure (e.g.,
‘Good job. You remembered to errorlessly prompt the request.’). The level of feedback varied
depending on the number of errors made. Specific feedback was given if a session had been
previously done incorrectly. For steps implemented incorrectly, the behavior analyst explained
the error made and how to make corrections for the rest of the session.
Although we could have taken steps to minimize the difference between telehealth and
in-person training, we decided not to in order to represent each as it would most likely occur in
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the natural environment. The telehealth training sessions were conducted from the parent’s home
while the behavior analyst was in a secure room. The parent had already completed a tutorial for
the technology being used and had available support for the technology from the experimenter.
The parent was positioned in front of his or her own computer, tablet, mobile device, or laptop
during training. There was no behavior analyst on site with the parent, and all training was
conducted over videoconferencing. The parent was given an iPod to take home during the data
collection training and instructed on how to connect the iPod to the WiFi. The behavior analyst
e-mailed the parent the video used for training. During telehealth sessions, the parent and
behavior analyst were unable to role-play hand over hand or physical prompting. Parents and the
behavior analyst instead used a stuffed animal to demonstrate hand over hand or physical
prompting. In addition, if parents forgot to bring props to the telehealth session previously given
to them by the behavior analyst (e.g. tokens) they would use a different available prop (e.g.
coins).
The in-person training sessions were conducted at the clinic in which the child was
already receiving services. The parent was required to find his or her own form of transportation
to the clinic as well as childcare for sessions that did not include the child. The behavior analyst
was available on site and was available to model and role play the interventions. The behavior
analyst provided the parent with an iPod during the data collection training that was already
connected to the clinic’s WiFi. The video used for data collection training was already opened on
the laptop in the clinic to play for the parent. The behavior analyst was able to demonstrate and
role play hand over hand and physical prompting with the parent during the intervention baseline
and intervention conditions.
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Choice. Once the training phase began and after parents were exposed to each training
modality, parents were provided with an opportunity to choose the training modality to use in the
next training session at the end of each independent probe. Following this choice, the parent had
up to 24 hours before the next training session to change his/her choice. This was done via
telephone calls, texting, or e-mail. If a parent chose the same treatment modality five consecutive
times, there was another forced exposure to both treatment modalities before the next choice was
made. This never occurred during the study. Parents also had the opportunity to choose
telehealth or in-person baseline and post training sessions that did not include training. For
example, parents could choose whether they wanted an in-person or telehealth baseline session
for data collection and a post-training assessment probe for the intervention. session for data
collection and a post-training assessment probe for the intervention.
Skills trained. Parents were trained to implement three skills during the training phase of
the study: data collection, an intervention baseline, and the intervention proper.
Phase 1: Data collection. Data collection training consisted of measuring frequency of disruptive
behaviors and appropriate behaviors. Data were collected using ABC Data Pro™ installed on an
iPod touch. Parents were trained on how to collect data using techniques outlined in the video
training protocol published by Dempsey et al. (2012) (see Table 4 for summary of video training
protocol). Parents watched 2-min segments of 6 10-min videos and collected data as outlined in
the Dempsey et al. (2012) protocol. Parents learned and were tested on different 2- min segments
of the videos in order to test for generalization of the skill (e.g., minutes 0-2; minutes 2-4;
minutes 4-6). The 6 videos increased in difficulty of number of target individuals and number of
target responses recorded. Data collection measures for the videos were frequency and percent
interval. A copy of the session descriptions was provided to each parent including the skills,
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Table 3
Guidelines for Training Parents (modified from Harding et al., 2009)
Steps Tasks
1
Provide the parent with the written protocol outlining the behavior assessment,
intervention skills, and expected timeline for completion.
2
Provide the parent with the opportunity to ask questions or address any concerns
about the previous week's training sessions or his or her child’s problem behavior.
3
Address the parent's questions regarding the training sessions and other concerns
regarding his or her child's behavior.
4
Explain to the parent which skills were conducted during the visit and the purpose
of the skills.
5
Explain the skills the parent will conduct during the visit.
6
First model the role of the parent implementing the treatment, and then allow the
parent to role-play implementing the treatment.
7
Provide prompts to cue the parent when to perform specific components (e.g., when
to provide reinforcement).
8
Provide feedback to the parent when he or she is conducting the skills with good
integrity (e.g., ‘Good job. You are remembering to wait 5s between prompts.’) or
having difficulty with a procedure (e.g., “This would be a good time to ignore the
whining.”).
9
At the end of the session, provide feedback to the parent on his or her performance.
10 Review data that were collected during the previous visits (e.g., FCT graph) and
explain the meaning of the data.

target behavior, and operational definitions of target behavior relevant to each video session.
Data collection was trained by reviewing the operational definitions, modeling the correct data
collection while watching the video, and giving prompts and feedback for correct data collection
while watching the video and collecting data using ABC Data Pro™. Parents’ data was
compared to the data record indicating 100% IOA. A criterion of 90% or higher was required for
each video. Following the data collection, the behavior analyst and parent discussed the data the
parent collected and gave feedback for any errors made.
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Table 4
Summary of Video Training Protocol (Dempsey et al., 2012)
Video
1. Error Correction
2. Match to Sample
3. Classroom
Observation
4. Demand Session of
Functional Analysis
5. Functional
Communication Training
6. Caregiver Training

Number of Target
Individuals
1
1
2

Number of
Targets
Responses
1
2
3

Measures

2

4

Frequency
Frequency
Frequency/Percent
Interval
Frequency

3

5

Frequency

3

6

Frequency/Percent
Interval

Phase 2: Intervention Baseline. After parents met criterion on data collection training,
they could begin the intervention baseline training phase. The intervention baseline training
resembled running a session from a functional analysis to evaluate baseline levels of behavior
during a target condition. This was first trained during a role-play condition, and then assessed
with the child once the parent reached fidelity. For example, parents were scored on having the
correct establishing operation (EO) present during the session (i.e., the presentation of demand
during an escape condition, the removal of a preferred tangible during a tangible condition);
providing the correct consequence contingent on the target behavior occurring during the
condition and not providing other consequences when applicable; and not providing any
consequence for non-targeted problem behavior or appropriate behavior (Wacker et al., 2013b).
See Tables 5-7 for examples of Task Analyses of intervention baseline training.
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Table 5
David’s Intervention Baseline Training Task Analysis (modified from Harding et al., 2009)
Steps
1
2a
2b
3a
3b
3c
3d
4a
4b
5a
5b
6

Tasks
Allow David to engage with highly preferred toy for 20-30s.
At 30-s intervals, tell David, “Put away (toy) , and go to the bathroom to brush your teeth”
And direct David to go to the bathroom (by pointing).
Using a three-step prompting procedure, instruct David to brush teeth.
The first step is a verbal directive (“David, brush your teeth”);
The second step is modeling the directive;
The third step is using hand-over-hand physical guidance to assist David in completing the task.
If David begins to engage in problem behavior at any time during the prompts, discontinue
placing demands.
And remove the materials (toothbrush/toothpaste) without commenting on David’s behavior.
Give David a 20-s break from brushing teeth.
During the break, allow David to move around the room and interact with you and the preferred
toy.
After 20-s of a break, direct David to brush teeth.

Table 6
Ben’s Intervention Baseline Training Task Analysis
Steps
1
2a
2b
2c
3a
3b
3c
4
5a
5b
5c
5d

Tasks
Allow Ben to engage with highly preferred item for 20-30s.
At 30-s intervals, tell Ben, “We are all done playing with (item).”
Remove the toy,
And do not provide him with any attention (looking at him or talking to him).
If Ben begins to engage in problem behavior at any time after removing the item,
Give him back the item and
Provide attention by looking at him.
Allow Ben to play with the toy again for 20-30 seconds.
After 20-30 seconds,
Tell Ben “We are all done playing with (item).”
Remove the item
And do not provide him with any attention (looking at him or talking to him).
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Table 7
Grant’s Intervention Baseline Training Task Analysis
Steps
1
2
3a
3b
3c
3d
4a
4b
4c
4d
5a
5b
6

Tasks
Allow Grant to engage with highly preferred toy for 20-30s.
At 30-s intervals, tell Grant, “Put away (toy), and go do your homework”
Using a three-step prompting procedure, instruct Grant to do homework.
The first step is a verbal directive (“Grant, do your homework”);
The second step is modeling the directive;
The third step is using hand-over-hand physical guidance to assist Grant in completing the task.
If Grant begins to engage in problem behavior at any time during the prompts, discontinue placing
demands.
And remove the materials (book, paper, pencils)
Tell Grant, “Ok you don’t have to do homework”
And give him the preferred toy.
Give Grant a 20-s break from doing homework.
During the break, allow Grant to move around the room and interact with you and the preferred
toy.
After 20-s of a break, direct Grant to do homework, “Put away (toy), and do homework.”

Phase 3: Intervention. During sessions, parents were first taught to implement the
intervention with fidelity during behavioral skills training. Once they met the fidelity criterion,
parents implemented the intervention with their child. The intervention was selected based on the
function of the child’s problem behavior and based on parent preference during the initial
meeting. In the case of socially maintained behavior, differential reinforcement of appropriate
behavior (DRA) was selected as the intervention and an appropriate alternative response was
mutually agreed upon by the parent and experimenter. For example, if the function was escape
then the child would first be taught to comply with the demand and compliance would be
reinforced with breaks and other reinforcers. Antecedent interventions such as warning
statements (i.e., “2 min until brushing teeth”) were used along with the functional intervention.
See Tables 8-10 for example task analyses for the intervention.
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Table 8
David’s Intervention Task Analysis
Steps
1
2a
2b
3a
3b
4
5a
5b
6a
6b
6c
6d
7a
7b
7c

Tasks/
Present the advanced notice to David while he is playing with his toy/activity, “in 1
minute brush teeth.”
Remind David he can earn a star if he follows directions when the timer goes off.
Place 1 minute visual timer in front of David.
After 1 minute, approach David holding the reinforcer (a star).
Present the demand to brush teeth, “Time to brush teeth”.
If David gets up and stops playing with toy within 5 seconds of the timer going off
without engaging in the target problem behavior, immediately praise (within 1-2 s).
If David transitions appropriately to the bathroom, immediately praise within 1-2
seconds
And give him a star (within 1-2 s).
If David engages in problem behavior at any time, do not provide attention or make any
comments about the problem behavior.
Remove the toy (if applicable)
And instruct him to complete the demand every 5-10s.
If David does not complete the task after asking 3 times, provide gentle physical
guidance to complete task (while still saying the demand to complete the task).
After David completes the task
Immediately praise within 1-2 seconds of completing the tooth brushing task.
And immediately deliver a star within 1-2 seconds of completing the task (if no whining
occurred during tooth brushing).
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Table 9
Ben’s Intervention Task Analysis
Steps
1a
1b
1c
1d
1e
1f
1g
1h
2a
2b
3a
3b
3c
4
5a
5b
5c
5d
5e
5f
5g
5h
5i
5j
5k

Tasks
Prompt Ben to request the item errorlessly using a 3 step prompting procedure every 30
seconds.
Say, “Ask nicely for (item)”
And wait 3-5 seconds for a correct response.
If no response or incorrect response,
Prompt Ben by saying “(item)” and modeling the sign
And wait 3-5 seconds for a correct response.
If no response or incorrect response,
Prompt Ben by saying “(item)” and physically prompt Ben to do the sign.
Praise Ben within 5 seconds of the correct mand and
Deliver the item or activity within 5 seconds of the correct mand.
If Ben whines and/or tantrums for the item or activity at any time:
Do not provide any vocal attention or eye contact.
Begin counting in your head silently to 5.
If Ben engages in any form of problem behavior before 5 seconds is up, restart your
count in your head.
Once you complete the count to 5 without Ben engaging in problem behavior,
Resume prompting Ben to ask for the item using the 3 step prompting procedure.
Say, “Ask nicely for (item)”
And wait 3-5 seconds for a correct response.
If no response or incorrect response,
Prompt Ben by saying “(item)” and modeling the sign
And wait 3-5 seconds for a correct response.
If no response or incorrect response,
Prompt Ben by saying “(item)” and physically prompt Ben to do the sign.
Praise Ben within 5 seconds of the correct mand and
Deliver the item within 5 seconds of the correct mand .
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Table 10
Grant’s Intervention Task Analysis
Steps
1
2a
2b
3a
3b
3c
4a
4b
5a
5b
6a
6b
7
8a
8b
8c

Tasks/
Present the advanced notice to Grant, “In 1 minute we are going to do homework.”
Remind Grant he can earn a behavior buck if he follows directions when the timer goes
off.
Place 1 minute visual timer in front of Grant.
After 1 minute,
approach Grant holding a behavior buck.
Present the demand, “Time to do homework”.
If Grant gets up and begins complying with demand within 5 seconds of the timer going
off without engaging in the target problem behavior, immediately praise (within 1-2 s).
And deliver a behavior buck.
If Grant transitions appropriately to get his materials/do homework within 10 seconds,
immediately praise within 1-2 seconds
and give him a behavior buck (within 1-2 s).
If Grant engages in problem behavior at any time , do not provide attention or make any
comments about the problem behavior.
Instruct him to complete the demand every 5-10s (E.g. “Do your homework”).
If Grant does not complete the task after instructing him 3 times, provide gentle physical
guidance to complete task (while still saying the demand to complete the task).
After Grant completes the task
Immediately praise within 1-2 seconds of completing the task
And immediately deliver a behavior buck within 1-2 seconds of completing the task (if
Grant completed without any noncompliance).

Intervention evaluation with child. Once a parent reached criterion for implementation
fidelity through role-playing baseline and intervention skills with the behavior analyst, the parent
was evaluated on implementing both in the same order with his/her child. The parent was
evaluated with their child over telehealth in order to observe the parent in their natural
environment with their child, and to decrease reactivity. The behavior analyst did not provide
immediate feedback, however if the fidelity of implementation dropped below 90% a training
session was scheduled including positive feedback for correct implementation of a procedure and
provide corrective feedback as needed. Once parents reached criterion for fidelity at 90% for any
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procedure, there was a training session scheduled if the implementation fidelity dropped below
90%.
Parental adherence. To reduce the likelihood of attrition, parents received either a
phone call, text, or e-mail reminder before the next scheduled session depending on their
preferred method of communication. Parents received prorated compensation based on the
number of phases completed within the study for baseline and intervention phases 3-9 (see Table
1). Parents received 15$ for each completed phase, totaling 105$ if all phases were completed. If
parents did not complete the study, they received payment for the phases that were completed.
Data were collected on missed appointments for each modality to determine if adherence was
different for either training approach.
Social validity measure. At the end of the study, a brief questionnaire was administered
(see Appendix B). Each parent was asked to complete a 10-item questionnaire about the training
modalities and treatments. The items evaluated preference for training modality, confidence in
using telehealth, ease of using telehealth, intervention disruptiveness, intervention effectiveness,
intervention willingness, modality convenience, and acceptability of intervention. Items on the
questionnaire were scored on a 5- point scale, with low scores equaling negative ratings (e.g., 1=
not at all). Some questions were adapted from the Treatment Acceptability Rating Form by
Reimers & Wacker (1988) and a subset of the items were specifically designed so as it be
comparable against participants’ choices of training modality during the training phases.
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Chapter Three: Results

Parent Implementation Fidelity Across Interventions
A multiple baseline design across skills was used to evaluate the impact of training on
parent skill acquisition. Implementation fidelity was assessed during independent probes
conducted during baseline and training phases. Choice measures were indicated within each
procedure (see Figures 1-3). The individual results of parent implementation fidelity across skills
shown in Figures 1-3 for Marilyn, Susan, and Linda. Telehealth and in-person forced exposure
and choice trainings are displayed.
Marilyn. Figure 1 displays the results of the treatment fidelity for Marilyn and the
generalization of treatment fidelity with David. Marilyn’s average baseline scores were 64.25%
for data collection, 27.6% for implementing intervention baseline, and 36.67% for implementing
the intervention. Marilyn was trained on Video 3 and Video 4 (see Table 4) for data collection
training. Following in-person and telehealth forced exposure trainings for data collection,
Marilyn acquired the skill with 90% or higher fidelity. Fidelity dropped to 89%, and she quickly
reached fidelity criterion following an in-person training choice. She maintained a score of
98.6% or higher following the retraining. Following training for implementing the intervention
baseline, Marilyn acquired the skill at mastery criterion following the second forced exposure
training. She maintained fidelity at 92% or higher. When implementing the intervention baseline
with her child, Marilyn needed 2 re-trainings when fidelity dropped 83%. Following training for
the intervention, Marilyn quickly acquired and maintained the skill at 100%
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Figure 1. Marilyn’s Implementation Fidelity Across Interventions. Closed data points represent a
choice. Open data points represent a forced exposure to a telehealth or in-person session.

implementation fidelity. Marilyn’s last intervention baseline session was below fidelity criterion,
however a retraining was not done because that was the final intervention baseline session with
her child before implementing the intervention. The intervention baseline skill was also not
critical for her to maintain fidelity as she would not continue using the skill following the study.
When implementing the intervention with her child, she maintained the skill at 92% or higher.
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Susan. Figure 2 displays the results of the treatment fidelity for Susan and the
generalization of treatment fidelity with Ben. Susan’s average baseline scores were 75.33% for
data collection, 50.23% for implementing intervention baseline, and 5.17% for implementing the
intervention. Susan was trained on Video 6 (see Table 4) for data collection training. Following
in-person and telehealth forced exposure trainings for data collection, Susan acquired and
maintained the skill with 90% or higher fidelity. Because Susan learned the data collection
quickly within forced exposure training sessions, there was an additional data collection training
in order to provide a training choice opportunity. Following training for implementing the
intervention baseline, Susan acquired the skill at mastery criterion following the second forced
exposure training. She maintained fidelity at 91% or higher. When implementing the intervention
baseline with her child, fidelity was maintained during the first probe and then dropped to 82%
during the following session. She quickly met fidelity criterion following an in-person retraining.
Following second forced exposure training for the intervention, Susan acquired the skill at 100%
implementation fidelity and maintained the skill during independent probes with the behavior
analyst and when implementing the skill with her child. When implementing the intervention
with her child, fidelity dropped to 81%. Following an in-person retraining, Susan quickly met
fidelity and maintained fidelity.
Linda. Figure 3 displays the results of the treatment fidelity for Linda and the
generalization of treatment fidelity with Grant. Linda’s average baseline scores were 75.25% for
data collection, 16.8% for implementing intervention baseline, and 61.56% for implementing the
intervention. Linda was trained on Video 3 and 5 (see Table 4) for data collection training.
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Figure 2. Susan’s Implementation Fidelity Across Interventions. Closed data points represent a
choice. Open data points represent a forced exposure to a telehealth or in-person session.

Following the forced exposure in-person training for Video 3, Linda reached 100%
implementation fidelity. During telehealth training for Video 5, she scored below 90% and
therefore had a retraining. Following the retraining for Video 5, she implemented the data
collection with 98% fidelity. Following the second training for implementing the intervention
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Figure 3. Linda’s Implementation Fidelity Across Interventions. Closed data points represent a
choice. Open data points represent a forced exposure to a telehealth or in-person session.

baseline, Linda acquired the skill at mastery criterion and maintained the skill during
independent probes with the behavior analyst. When implementing the intervention baseline with
her child, fidelity dropped to 80%. Following a telehealth retraining, Linda implemented the skill
with fidelity. Following the first intervention training, Linda quickly mastered Skill 3.
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Effects of Training Modality on Implementation fidelity
We attempted to examine the relative effectiveness of each training modality on posttraining scores using several methods. The effectiveness of each training modality was calculated
to evaluate which training modality had a greater impact on parent fidelity scores. The score for
both modalities was calculated by dividing the independent probe post treatment fidelity score by
the independent probe pre treatment fidelity score. The effects of training modality on
implementation fidelity are displayed (see Figure 4). Proportion of what could have been learned
during in-person and telehealth training modalities and pre- and post-training scores for inperson and telehealth training modalities are also displayed (see Figure 5). Pre-and post- training
were inputted for both telehealth and in-person modalities. Proportion of what could have been
learned that was learned for both training modalities was calculated by dividing the difference of
the pre- and post-test scores by 100 minus the pretest score (see Figure 5). The individual results
of effects of training is shown in Figure 5 for Marilyn, Susan, and Linda. Figure 6 displays posttraining data as a function of pre-training data.
Marilyn. Effects of training modality on implementation fidelity (Figure 4) are similar
for both in-person and telehealth parent training for all 3 participants. Figure 5 displays the
results of the proportion of what could have been learned during training with Marilyn for inperson and telehealth training modalities. Marilyn had similar effects of training for both inperson and telehealth training modalities. During the 3rd training session, the in-person parent
training occurred before the telehealth training. It is possible that Marilyn showed higher
treatment integrity following telehealth because it was the second training for that skill. Figure 5
displays the results for pre-and post- training for Marilyn for both training modalities. Similarly,
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Figure 4. Effects of Parent Training on Implementation

the increase from pre to post data were comparable for both in-person and telehealth training
modalities.
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Figure 5. Proportion of What Could Have Been Learned That Was Learned and Pre-and PostTraining Scores for Telehealth and In-Person
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Susan. Figure 5 displays the results of the proportion of what could have been learned
during training with Susan for in-person and telehealth training modalities. Susan had similar
effects of training for both in-person and telehealth training modalities. Figure 5 also displays the
results for pre- and post-training for Susan for both training modalities. Similarly, the increase
from pre- to post-training data were comparable for both in-person and telehealth training
modalities. During Session 2 when telehealth training was first implemented, in-person training
reached 100% treatment integrity, while telehealth reached 82%. However, in the telehealth
training there was a 55% increase in fidelity while the in-person training had a 18% increase in
fidelity. During Session 3 when in-person training was first implemented, in-person training
reached 88% and had an increase of 83% fidelity. Telehealth reached 100% fidelity and had an
increase of 12%. Overall, both training modalities resulted in similar increases in fidelity.
Linda. Figure 5 displays the results of the proportion of what could have been learned
during training with Linda for in-person and telehealth training modalities. Linda had similar
effects of training for both in-person and telehealth training modalities. Figure 5 also displays the
results for pre- and post-training for Susan for both training modalities. Similarly, the increase
from pre to post data were comparable for both in-person and telehealth training modalities.
Figure 8 shows the post-training as a function of pre-training data for all participants. The
data show that telehealth parent training was as effective as in-person parent training.
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Preference of Training Modality
The percentage of selections for telehealth training and telehealth baseline sessions were
graphed as an average percentage chosen during baseline (which were collapsed across skills)
and during the training phase for each skill. Treatment modality preferences for telehealth and
in-person choices were calculated for each intervention and participant. The mean number of
times parents chose in-person sessions were divided by the total number of all choices. Similarly,
the mean number of times parents chose telehealth sessions were divided by the total number of
choices. The preference data results are shown in Figure 6 for Marilyn, Susan, and Linda.
Marilyn. Figure 7 shows the proportion of opportunities in which Marilyn chose
telehealth over in-person training. Overall, Marilyn chose telehealth the most during the test
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probes and training for Skill 1 (data collection). She chose telehealth equal amounts for baseline
and skill 2 (intervention baseline). She chose telehealth the least for skill 3 (intervention).
Overall, she seemed indifferent in her preference for telehealth and in-person training with an
average of 46.2% overall telehealth choices. However, the conditional preference data indicate
her preference appeared to be related to where she already was planning to be that day. For
example, on days she took David to the clinic for therapy, she chose telehealth 0% of the time.
Marilyn picked up and dropped off David 2 days a week. On days where she did not drive David
to the clinic and planned on being at work or at home she chose telehealth 100% of the time.
Following the first exposure to telehealth, Marilyn chose telehealth 66% of the time.
Susan. Figure 7 shows the proportion of opportunities in which Susan selected telehealth
over in-person training. Susan chose telehealth the most during Skill 3 (intervention) and 0 times
during other skills. Susan appeared to prefer in-person training, and she chose telehealth 26.7%
of the time throughout the study. However, similar to Marilyn, conditional preference data
indicate her preference appeared to be related to where she already was planning to be that day.
For example, on days where she took Ben to the clinic for therapy she chose telehealth 0% of the
time. On days where she did not drive Ben to the clinic and planned on being at work or at home,
she chose telehealth 100% of the time. Susan took and picked up Ben 4 days a week. She chose
telehealth on days she was at work and was not coming to pick up or drop off Ben that day at the
clinic. Following the first exposure to telehealth, Susan chose telehealth 50% of the time.
Linda. Figure 7 shows the proportion of opportunities Linda chose telehealth over inperson training. Linda chose telehealth exclusively during baseline, Skill 1 (data collection), and
Skill 2 (intervention baseline). Overall, Susan appeared to be indifferent in her preference, and
chose telehealth 50% of the time. Grant did not receive direct therapy at the clinic, and Susan
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lived 15-20 miles from the clinic. Therefore, her choice was not influenced by having to come to
the clinic to drop or pick up Grant from therapy. Following the first exposure to telehealth, Linda
chose telehealth 67% of the time.
Treatment Effectiveness
Frequency of child problem behavior was recorded during the assessment and
intervention phase in which the parents were evaluated implementing the baseline skills and then
intervention with their child. Treatment effectiveness for David and Ben are displayed.
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David. Figure 8 displays David’s inappropriate behavior (e.g., screaming and crying and
noncompliance) and appropriate behavior (e.g., task compliance) during the implemented
intervention baseline and intervention by his parent. During the intervention baseline, David
engaged in an average of 3.75 instances of problem behavior and an average of 25% task
compliance out of a total of 3 possible demand opportunities. Following implementation of the
intervention, David’s problem behavior immediately decreased to zero levels and appropriate
task compliance increased to 3 responses per session (100%). During Session 7, school had
started that day for David. Problem behavior frequency increased to 2 instances, and appropriate
task compliance decreased to 2 times out of 3 possible opportunities (67%). Following this
session, problem behavior reduced to zero levels and appropriate behavior increased to 100%.
These data maintained for 3 sessions.
Ben. Figure 8 displays Ben’s inappropriate behavior (e.g., screaming and crying,
aggression, SIB, and property destruction) and appropriate behavior (e.g., manding
appropriately) during the implemented intervention baseline and intervention by his parent.
During the intervention baseline, Ben engaged in an average of 6.17 instances of problem
behavior and an average of 8.33% appropriate mands out of 2 possible opportunities per session.
Following implementation of the intervention, Ben’s inappropriate behavior immediately
decreased to zero levels and appropriate manding with sign increased to 100% out of the 2
possible mand opportunities. During Session 8, Ben’s appropriate behavior decreased to 50%.
Following Session 8, Ben’s appropriate behavior was maintained at 100%. During Session 9,
Ben had 2 instances of inappropriate behavior. During Session 10, Ben’s inappropriate behavior
reduced to zero levels.
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Treatment Acceptability
Parents rated their acceptability of the treatment procedures following the completion of
the treatment using a 10-item questionnaire (see Appendix B). Parents rated the treatment on a
Likert scale with responses that ranged from (1) Not at all acceptable to (5) Very acceptable.
Answers from the questionnaire were summarized to include scale from 1-7 on perceived
advantages and disadvantages of telehealth and in-person training as well as likelihood of use
and ease of use for each training modality. Preference data as indicated by choice was compared
to the perceived satisfaction of each modality from the questionnaire.
Marilyn reported finding childcare was ‘not difficult at all’. She felt more confident in
using telehealth at the end of the study. She also felt that receiving parent training via telehealth
and in-person modalities were equally highly convenient, and she was very likely to recommend
both treatment modalities to others. Marilyn scored both training modalities as being equally
convenient. Marilyn’s reported preference for future training was 75% in-person and 25%
telehealth. However, this differed from her actual preference data of 53.85% in-person choices
and 46.15% telehealth choices calculated by the average number of telehealth choices throughout
the study.
Susan also reported finding childcare was “not difficult at all”. She felt very confident
using computers, however she felt neutral in her confidence for using telehealth and Skype™ at
the beginning of the study. She felt very confident in using telehealth and Skype™ at the end of
the study. She reported that telehealth and in-person sessions were equally highly convenient and
she would most likely recommend them both to others. Susan’s reported preference for future
training was 75% telehealth and 25% in-person. This differed from her choice data which
indicated she preferred telehealth 26.7% of the time and in-person 73.3% of the time.
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Table 11
Parent Satisfaction with Telehealth and In-Person Parent Training
Difficulty Getting Child
Care

1-Not at all
difficult

2-Not that
Difficult

3-Neutral

4-Difficult

5-Very
Difficult

Mean
Score

66.67%

33.33%

0

0

0

1.33

1-Not at all
Confident

2-Somewhat
Confident

3-Neutral

4-Confident

5-Very
confident

Using a computer or
laptop

0%

0%

0%

0%

100%

5

Using telehealth at
beginning of study

0%

0%

33.33%

33.33%

33.33%

4

Using telehealth at
the end of study

0%

0%

0%

0%

100%

5

1-Would not
recommend

3-Neutral
0%

4-Would
most likely
recommend
33.33%

5-Definitely
would
recommend
66.67%

4.67
4.67

Confidence using
telehealth

Likely to recommend
Telehealth

0%

2-Would
maybe
recommend
0%

In-person

0%

0%

0%

33.33%

66.67%

1-Not at all
convenient

2- Somewhat
convenient

3- Neutral

4Convenient

5-Very
Convenient

Telehealth

0%

0%

0%

33.33%

66.67%

4.67

In-person

0%

0%

0%

33.33%

66.67%

4.67

1-All inperson

2-75% in
person/25%
telehealth

3-50/50

4-75%
telehealth/
25% inperson

5-All
telehealth

33.33%

0%

33.33%

33.33%

0%

Convenience of Training

If you had to pick
telehealth or in-person

43

3

Linda reported that finding childcare during the day was somewhat difficult and that she
felt very confident using a computer or a laptop. She felt confident at the beginning of the study
using telehealth and Skype™ and felt vey confident at the end of the study. She reported that
telehealth and in-person sessions were both very convenient and she would definitely
recommend them both to others. She reported that she would like to receive 50% telehealth and
50% in-person training in the future, which was the same as her choice data throughout the
study.
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Chapter Four: Discussion

The present study evaluated a procedure for identifying parent preference for in-person
and telehealth training modalities. Secondary purposes were to evaluate and compare parent
satisfaction between preference obtained in choice data and from a questionnaire, determine if
the procedures could be used to detect differences in acquisition from each modality, and to
evaluate effects of parent training on child appropriate and inappropriate behavior.
All 3 participants in the study reached fidelity of 90% or higher across 3 skills with the
behavior analyst and their child. Similar to previous literature (Wacker et al., 2013a; Wacker et
al., 2013b; Suess et al., 2014) the results of the current study support that telehealth can be used
to effectively train parents on how to implement behavioral interventions and supports previous
research suggesting telehealth can be as effective as in-person training (Wacker et al.; 2013a;
Wacker et al., 2013b; Vismara et al., 2009). The increases from pre- to post-training data were
comparable for both in-person and telehealth training modalities. During parent training for
Susan, she demonstrated higher post test scores during the second forced exposure training for
each skill, regardless of training modality. However, these order effects did not occur for
Marilyn and Linda. It is possible the order of the training modalities may have had an effect on
the post training scores. It is also possible that the type of training or the skill difficulty had an
effect on the post training data.
Participants chose telehealth 40.93% of the time. Parent choice on any particular occasion
could have been influenced by a number of factors including convenience of location, child
45

problem behavior, previous skill level in using technology and Skype™, difficulty getting
childcare, difficulty of the skill taught, and whether their child was sick. One factor possibly
affecting preference was the convenience of location. Marilyn and Susan only chose telehealth
on days in which they were not already coming into the clinic to pick up or drop off their
children from therapy. This suggests that telehealth was chosen for convenience on days that
they were not already driving to the clinic. All parents also lived within 20 miles of the clinic. It
is possible that preference for telehealth selections could be influenced by the distance and time
it took them to drive to the clinic. Another factor related to convenience was whether the parent
was able to easily get childcare during the day. Marilyn had one child, and she reported it was
easy to get childcare during the day. Susan and Linda had more than one child, and had children
under the age of 3. They both reported it was difficult to find childcare during the day. It is
possible that factors such as childcare accessibility and number of children will affect parent
preference.
All parents reported they felt very comfortable using a computer or laptop during the
study, and felt very confident using telehealth and Skype™ by the end of the study. However,
during telehealth sessions for data collection training, parents were required to bring home an
iPod provided to them, connect the iPod to the internet, operate the ABC Data Pro™ application
with guidance from the behavior analyst, open a YouTube™ video e-mailed to them, and e-mail
the data to the behavior analyst following the session. Because this skill trained required more
response effort operating technology during telehealth sessions than in-person sessions, it is
possible that some parents may have preferred in-person data collection sessions. Susan chose
telehealth 0% of the time during data collection sessions. Marilyn chose telehealth 100% of the
time during data collection sessions, and Linda chose telehealth 50% of the time during data
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collection sessions. This speaks to the question of which factors related to response effort affect
parent preference. Another factor was child illness preventing parents from leaving their home.
Susan and Linda both chose telehealth when their child was sick. Finally, it is possible that
parents will choose in-person training if they are not first exposed to telehealth training. Linda
reported that she preferred in-person sessions before she was first exposed to a telehealth session.
Once she was exposed to telehealth, she continued to choose telehealth sessions thereafter. Susan
had made several choices during baseline before having a forced exposure to telehealth during
training. Before the forced exposure, Susan chose in-person sessions. Following the telehealth
forced exposure, Susan chose telehealth 50% of the time. This highlights the importance of
forced-exposures prior to the assessment of preference. However, it remains to be seen if forcedexposures to each training modality were necessary for each skill, or if a single forced-exposure
with one skill is sufficient. Overall, these results suggest that for our participants, telehealth and
in-person training may have been nearly substitutable and that preference on any single occasion
was jointly influenced by other variables such as where the caregiver was already planning to be
that day.
High acceptability from the reported results from the satisfaction questionnaire may not
translate into actual use or choice. Marilyn and Susan’s reported preference was different from
their preference indicated by their choices throughout the study. Linda was the only participant
whose reported preference matched her choice preference data. This highlights the critical point
that satisfaction questionnaires may limit definitive conclusions and not translate into what
parents will actually choose. It is likely that several factors influence their choices that may vary
day by day. Reported preference on the questionnaire may have been influenced by the choice
parents would like to make, however several factors may ultimately influence their actual choice.
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Cancellation of appointments is an important outcome in studies that compared training
methods because it speaks to both the social validity of the training modality, efficiency, and
cost. During the present study, there was a 4.3% rate of cancellations out of the total number of
scheduled sessions and 0% rate of attrition out of the three participants. The cancellation rate in
the study was lower than the typical cancellation rate of total sessions at the clinic. In the clinic
in which this study took place, an average of 14.6% of appointments are cancelled per month out
of the total number of scheduled appointments. This percentage does not include cancellations
that were rescheduled for a different time or day within the same month. Therefore, the overall
cancellation rate is likely even higher. There were zero cancellations following the first forcedexposure to both in-person and telehealth parent training. Susan cancelled two sessions before
being exposed to telehealth training. Linda rescheduled an appointment due to child illness from
in-person training to telehealth. It is possible that when giving parents a choice between training
modalities in studies and in clinical practice, it could decrease cancellations and attrition rates.
Future research should examine whether giving parents a choice in training modalities might
increase compliance and appointments, decrease cancellations and attrition rates, and possibly
even maintenance for the acquired skills.
In-person and telehealth training modalities each have potential benefits and limitations.
Potential benefits of telehealth include the convenience of location, cost effectiveness, saving
time, limiting reactivity, and being able to continue training even if the parent or child were sick.
Potential limitations of telehealth sessions include additional brief training on how to use
telehealth technology, modifications made for any physical prompting during role-plays with the
behavior analyst, and the possibility of the parent or child getting out of the view of the camera.
In addition, there were technological errors during most of the telehealth sessions such as the
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audio sound not working, and most commonly a brief glitch in the video connection. During all
telehealth sessions, the minor technology errors were able to be quickly resolved. Potential
benefits of in-person training included having face-to-face interaction, being able to role-play
physical prompting hands on, and observing the parent and child without the risk of them
moving out of visual parameters. Potential limitations of in-person sessions were travel costs and
time, missing sessions when sick, possible increase in cancellations, and increased reactivity
from the child.
Some previous studies comparing in-person and telehealth training modalities have used
special purpose hardware and software at university settings, the results of which may not be as
generalizable or applicable to clinic based settings. For example, Himle, Freitag, Walther,
Franklin, Ely, & Woods (2012) delivered a behavioral treatment conducted over
videoconferencing where they were able to control both near- and far-end visual and audio
functions (e.g., zoom, camera angle). Wacker et al. (2013a), Wacker et al. (2013b), and Suess et
al. (2014) directed telehealth sessions from a Teleconsultation Center that had four
teleconferencing workstations with a Windows-based PC and video monitor at each station. Each
PC had a webcam and headset that captured and transmitted audio and video. The PCs also used
teleconferencing software that allowed the consultant to manipulate the camera at the clinic to
keep the child and parent visible. The current study used consumer-grade hardware and software
such as laptop computers equipped with a Voice over Internet Protocol (VoIP) device and video
capability, Skype™, and headphones in order to compare in-person and telehealth training
modalities. Participants used their own laptop computers and/or iPads during telehealth sessions.
There may have been more reported technology errors such as network lag using consumer-
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grade hardware and software, however telehealth was still carried out effectively and the
preference results may be more generalizable to the clinic setting.
We attempted to examine changes in performance between each modality by comparing
pre- and post-training scores (see Figure 5). One limitation of this approach is that improvements
associated with the first training modality may persist in unmeasured ways, such that the effects
of subsequent training sessions in different modalities are influenced. However, the main focus
of the experiment described was to offer a method for evaluating preference of training delivery
modalities, which involved exposing parents to both treatment modalities. Still, our findings
were consistent with previous research showing that telehealth can be just as effective as inperson training (Wacker et al., 2013a; Wacker et al., 2013b; Vismara et al., 2009).
Another limitation was the low sample size, which limits the generality of the results. For
example, although it was not the purpose of this study, we cannot with any certainty estimate the
degree to which parents of children with similar characteristics prefer telehealth over in-person
training. But, our results do suggest that our procedures were able to detect preferences, and in
some cases were able to identify variables likely affecting those preferences. It is likely that not
all children and families will have the same preference for in-person and telehealth treatment
modalities. This study did not offer an in-depth analysis of preference examining factors such as
parent characteristics and severity of problem behavior. It is possible that certain problem
behavior may be more difficult to address over telehealth modalities and could require in-person
interventions. This study identified aspects of preference that may be salient when using
telehealth such as when telehealth was chosen, for which interventions telehealth was chosen,
and how often telehealth was chosen when in-person training is available. Tentative data were
provided that speak to the questions, not definitive answers regarding preference.
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This study presents a method to examine individuals’ preferences between telehealth and
in-person training modalities. Future studies could use the method here to evaluate preference on
a larger scale, or for different kinds of interventions and training modalities. Future studies could
also measure the number of times problems with technology occur while using telehealth, and
whether errors influence preference or satisfaction. Improving methods for evaluating parent
preference for training modalities is warranted to help identify factors that influence use (e.g.,
prior exposure to training, effects of different interventions, characteristics of the parent and
child, effectiveness of treatment, perceived usefulness, and response effort) as well as looking at
under which conditions might telehealth be considered as a preferred option (e.g., using
telehealth for maintenance and follow-up sessions). By identifying these factors, future studies
can tailor telehealth and in-person treatments to match the preference of users as well as deliver
telehealth in ideal conditions for success.
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Appendix A:
Parent Questionnaire: Getting Started
Do you own a computer, laptop, or tablet equipped with Voice over Internet Protocol (VoIP)
device and video capability?
Do you have access to a wireless internet connection in the home that is at least 2.0 Mbps upload
speed?
Which problem behavior is of most concern?
Which behavior would you like to increase?
What items (edibles, toys, activities) serve as reinforcers for your child?
Do you have a designated area in the home that is free of loud noises and distractions that can be
used for telehealth sessions?
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Appendix B:
Social Validity Questionnaire
Please score each item by circling the number that best indicates how you feel about the
function-based intervention.
1.   How far is your typical drive to the clinic?
1
Less than
5 miles

2
5-10
miles

3
10-15
miles

4
15-20
miles

5
Over 20
miles

2.   How difficult was it for you to find childcare during the day?
1
Not at all
Difficult

2

3
Neutral

4

5
Very Difficult

3.   How confident do you feel in using a computer or laptop?
1
Not at all
Confident

2

3
Neutral

4

5
Very Confident

4.   How confident did you feel using telehealth at the beginning of the study
(videoconferencing, headset, connecting to internet)?
1
Not at all
Confident

2

3
Neutral

4

5
Very Confident

5.   How confident did you feel using telehealth at the end of the study (videoconferencing,
headset, connecting to internet)?
1
Not at all
Confident

2

3
Neutral
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4

5
Very Confident

6.   How convenient did you find parent training using telehealth?
1
Not at all
Convenient

2

3
Neutral

4

5
z
Very convenient

4

5
Very convenient

7.   How convenient did you find in-person parent training?
1
Not at all
convenient

2

3
Neutral

8.   How likely are you to recommend using telehealth for parent training to others?
1
Would not
recommend

2

3
Neutral

4

5
Definitely
would recommend

9.   How likely are you to recommend using in-person parent training to others?
1
Would not
recommend

2

3
Neutral

4

5
Definitely
would recommend

10.  If you had to pick how much of each kind of training you were to receive in the future,
what would you choose?
1
All in-person

2

3
50/50
telehealth/in-person
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4

5
All telehealth
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